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DETAILED ACTION 

1. The finality of the Office action mailed November 18, 2002 is hereby withdrawn in 
view of the new grounds of rejection set forth below. It is noted, however, that this 
action is made FINAL. It is noted that the rejections below could have been 
appropriately made final in the previous office action based upon the amendments to 
the claims. 

2. This action is in response to the papers filed September 3, 2002 and the 
interview of January 17, 2003. Currently, claims 1-14, 16-24, 46-53 are pending. All 
arguments have been thoroughly reviewed but are deemed non-persuasive for the 
reasons which follow. This action is made FINAL. 

3. Any objections and rejections not reiterated below are hereby withdrawn . 

4. This action contains new grounds of rejection necessitated by amendment. 

5. As provided in Rule 1.126, "when claims are added, they must be numbered by 
the applicant consecutively beginning with the number next following the highest 
numbered claim previously presented (whether entered or not)." Therefore, newly 
presented Claims 25-32 have been renumbered 46-53. 

New Grounds of Rejection Necessitated by Amendment 

New Matter 

6. Claims 1-14, 16-22, 47-52 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
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to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. 

In the amended claims, reference to "wherein at least one oligonucleotide primer 
hybridizes to residues 2794-2886 of HMSGpl (SEQ ID NO: 1), 2758-2850 of HMSGp3 
(SEQ ID NO: 3). . ..etc" are included. The amendment does not appear to point to 
specific support for the added language. The response on page 1 8, indicates that the 
amendment is supported by the description of such sequences found in the description 
and in the sequence listing. However, the specification does not describe or discuss 
"wherein at least one oligonucleotide primer hybridizes to residues 2794-2886 of 
HMSGpl (SEQ ID NO: 1), 2758-2850 of HMSGp3 (SEQ ID NO: 3)... .etc" The 
specification does not appear to contemplate designing primers to the newly delineated 
regions of the P. carinii region. Instead the specification describes generally designing 
primers to the disclosed regions. Additionally, the specification provides approximately 
5 specific primer sequences which may be used to amplify the P. carinii nucleic acids. 
This description does not support "wherein at least one oligonucleotide primer 
hybridizes to residues 2794-2886 of HMSGpl (SEQ ID NO: 1), 2758-2850 of HMSGp3 
(SEQ ID NO: 3).... etc". The concept of "wherein at least one oligonucleotide primer 
hybridizes to residues 2794-2886 of HMSGpl (SEQ ID NO: 1), 2758-2850 of HMSGp3 
(SEQ ID NO: 3). . ..etc" does not appear to be part of the originally filed invention. The 
originally filed specification does not appear to contemplate restricting one of the primer 
binding regions to the approximately 93 base pair region not taught to be conserved by 
Garbe. 
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As provided by the MPEP, "a subgenus range was not supported by generic 
disclosure and specific example within the subgenus range" (MPEP 2163). Therefore, 
"wherein at least one oligonucleotide primer hybridizes to residues 2794-2886 of 
HMSGpl (SEQ ID NO: 1), 2758-2850 of HMSGp3 (SEQ ID NO: 3)... .etc" constitutes 
new matter. Applicant is required to cancel the new matter in the reply to this Office 
Action. 



Claim Rejections - 35 USC § 112- Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1-22, 47-53 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. 

A1) Claims 1-22, 47-53 are indefinite because it is unclear how one would 

determine prior to amplification using primers derived from human P. carinii whether the 

resulting amplified sequence was at least 79% identical with another sequence. Using 

primers which are 100% identical with the sequence of SEQ ID NO: 13 would amplify 

any thing between the two primers. It is unclear how one would ensure that only 

regions with at least 79% identity between the 100% complementary primers were 

amplified. Thus, the metes and bounds of the claimed invention are unclear. Claims 1- 

22 do not require detection of one of the newly identified sequences, but rather merely 

require as positive process steps methods of using two or more primers where the 

primers hybridize to the provided sequences and determining whether an amplified 
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sequence is present. Therefore, the claims do not appear to be limited to detecting the 
newly discovered sequences. It is unclear whether the phrase limits the claim in any 
way. 

B1) Claims 1-14, 16-22 are indefinite over the recitation "wherein at least one 
oligonucleotide primer hybridizes to residues 2794-2886 of HMSGpl (SEQ ID NO: 
1 )...." Because it is unclear whether the primer is required to hybridize to all 93 
nucleotides, to at least one of these 93 nucleotides, or only to these 93 nucleotides. 
Thus, it is unclear whether the primer is more than 93 nucleotides in length, only 
overlaps with 1 nucleotide such that the oligonucleotide primer hybridizes to residue 
2794 of SEQ ID NO: 1 or whether the primer may be, for example, 1 5 nucleotides in 
length, but these 1 5 nucleotides are within the region of 2794-2886 of SEQ ID NO: 1 . 
Thus, it is unclear the metes and bounds of the claimed invention. 

C1 ) Claim 6-7, 47-48 are indefinite over the recitation "approximately the same 
number of nucleotides" because it is unclear the relationship between the elements of 
the claims. It is unclear what has approximately the same number of nucleotides, the 
15 contiguous nucleotides or a nucleic acid having at least 91% sequence homology. 
Moreover, approximately is an indefinite term which is relative. Approximately has not 
been defined in the specification, therefore, the metes and bounds are unclear. 

D1) Claims 13-16 are indefinite because the claim requires that "one of the 
oligonucleotide primers comprises SEQ ID NO: 19, 20, 24." SEQ ID NO: 19, 20, 24 do 
not hybridize within the delineated region of 2794-2886 of SEQ ID NO:1 , for example. 
It is unclear whether the claim is intended to require at least one oligonucleotide primer 
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which hybridizes to residues 2794-2886 of SEQ ID NO: and SEQ ID NO: 19 or whether 
the claim intends that SEQ ID NO: 19 hybridizes to the region. The claim may be 
amended to clarify that a second primer comprises SEQ ID NO: 19, for example. 

E1 ) Claims 47-52 are indefinite because it is unclear how if two or more 
oligonucleotide primers hybridize to the first 93 nucleotides of an approximately 250 
base pair sequence that any amplified product would have 79% identity with these 
residues. At best, if all 93 nucleotides were in common, only about 1/3, or 33%, 
sequence identity would exist. Therefore, it is unclear how at least 79% sequence 
identity with residues 1-249 of SEQ ID NO: 15, for example, would occur by using two 
or more oligonucleotide primers from residues 1-93 of SEQ ID NO: 15. Clarification is 
requested. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 1-9, 13, 14, 18-24 and Newly added Claims 46, 53 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Garbe et al. (Infection and Immunity, Vol. 62, 
No. 8, pages 3092-3101, August 1994) in view of Hogan (US Pat 5,595,874, January 
1997). 

Garbe et al. (herein referred to as Garbe) teaches the molecular characterization 
of clustered variants of gene encoding major surface antigens of human Pneumocystis 
carinii. Garbe teaches the nucleic acid sequence of one gene and three partial 
sequences from other genes. Garbe teaches sera from humans was analyzed (page 
3093)(limitations of Claim 18). Garbe teaches a protein alignment for the msgl to 
msglV and rat msg sequences. Garbe the amino acid sequence between 980-1030 of 
Msgl and Msgll are highly conserved regions. SEQ ID NO: 19 and 20 are within the 
region which is conserved between Msgl and Msgll. SEQ ID NO: 17 is 100% identical 
to the sequence illustrated in Figure 5. 

Garbe does not specifically teach detecting Pneumocystis carinii using PCR 
amplification to conserved regions. 

However, Hogan et al. (herein referred to as Hogan) teaches the use of specific 
primers col. 6-7, lines 50-67, lines 1-12, and furthermore provides specific guidance for 
the selection of primers, 
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"Once the variable regions are identified, the sequences are aligned to 
reveal areas of maximum homology or 'match 1 . At this point, the sequences are 
examined to identify potential probe regions. Two important objectives in 
designing a probe are to maximize homology to the target sequence(s) (greater 
than 90% homology is recommended) and to minimize homology to non-target 
sequence(s) (less than 90% homology to non-targets is recommended). We 
have identified the following useful guidelines for designing probes with the 
desired characteristics. 

First, probes should be positioned so as to minimize the stability of the 
probe:nontarget nucleic acid hybrid. This may be accomplished by minimizing 
the length of perfect complementarity to non-target organisms, avoiding G and C 
rich regions of homology to non-target sequences, and by positioning the probe 
to span as many destabilizing mismatches as possible (for example, dG:rU base 
pairs are less destabilizing than some others). Second, the stability of the 
probe:target nucleic acid hybrid should be maximized. This may be 
accomplished by avoiding long A and T rich sequences, by terminating the 
hybrids with G:C base pairs and by designing the probe with an appropriate Tm. 
The beginning and end points of the probe should be chosen so that the length 
and %G and %C result in a Tm about 2-1 0°C higher than the temperature at 
which the final assay will be performed. The importance and effect of various 
assay conditions will be explained further herein. Third, regions of the rRNA 
which are known to form strong structures inhibitory to hybridization are less 
preferred. Finally, probes with extensive self complementarity should be 
avoided." 

Hogan teaches labeling the oligonucleotide probe (col 8, lines 65-68)(limitations 
of Claim 20). As clearly illustrated in Example 1 , Hogan teaches using a single 
stranded oligonucleotide which is labeled to detect the presence of the organism of 
interest. The oligonucleotide used in the detection assay is specific to the organism and 
does not cross react with closely related sequences (col 12)(limitations of Claim 23). 
Similarly, Example 3, illustrates the detection of a complex of organisms using a labeled 
probe which is specific to the complex (col 17-18). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art to have designed probes and primers to conserved regions of the human gpA/MSG 
genes from human Pneumocystis in order to detect MSG protein encoding sequences. 
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The ordinary artisan would have recognized, given the alignment of Garbe, that regions 
within the two human gpA/MSG genes were conserved between the two genes and 
would have been motivated to have designed probes and primers to conserved regions 
as taught by Hogan to enable detection of human gpA/MSG nucleic acid sequences. 
The ordinary artisan would have been motivated to have detected human MSG 
encoding nucleic acid sequences because Pneumocystis causes pneumocystosis, an 
AIDS-associated pneumonia, and adverse reactions to chemotherophy. The level of 
skill in the art for designing primers and probes to known conserved regions between 
sequences is extremely high. Therefore, the skilled artisan would have used primers, 
for example, from the region which is highly conserved between the human sequences 
namely amino acids 980-1030 to amplify the gpA/MSG gene region provided by 
Stringer. The skilled artisan would have been motivated to have designed primers 
which flank the conserved regions. These primers would clearly encompass primers 
comprising SEQ ID NO: 19 and SEQ ID NO: 20 since these primers lie in regions which 
are conserved between the human MSG gene sequences. With respect to SEQ ID NO: 
17, the sequence is 100% identical with a known MSG gene sequence such that using 
the primer would facilitate detection of the presence of P. carinii as required. 
Response to Arguments 

The response traverses the rejection. The response asserts that the claim has 
been amended to recite a specific highly conserved region within a human P. carinii 
nucleic acid which is not taught or suggested in the art. This argument has been 
reviewed but is not convincing because SEQ ID NO: 5, nucleotides 2845-3090, for 
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example, is 87.6% identical with the nucleic acids of Garbe, namely nucleotides 2999- 
3244. Therefore, in the event that the claims are directed to specifically detecting a 
nucleic acid which is at least 79% identical with SEQ ID NO: 5, nucleotides 2845-3090, 
the claims remain obvious over the cited references. 

Alternatively, as provided in the 112/2 nd rejection above, the claim is not clear 
that the claim requires detection of a nucleic acid which is at least 79% identical with the 
sequences provided. The active process steps of the claims are directed to using two 
or more oligonucleotide primers that hybridize to the highly conserved region and 
determining whether an amplified sequence is present. Therefore, the amplified 
sequence does not appear to have to be one of the newly identified sequences. Garbe 
teaches specific regions within the alignment of the protein which are conserved. By 
comparing the protein alignment to the provided nucleotide sequence, the ordinary 
artisan would have designed primer in the conserved regions such that all strains of P. 
carnii may be detected. A comparison between the exemplified primers of the instant 
application and the regions delineated by Garbe indicate that the regions are 
overlapping. Therefore, designing primers to the regions of conservation taught in 
Garbe would necessarily produce an amplified product which may be detected to 
indicate the presence of P. carinii in a sample, as required by the preamble. Given this 
reading of the claim, primers directed to the regions of Garbe would amplify sequences 
which are less than 79% identical also. Therefore, since the claims are neither limited 
to specific primer sequences which are not found in known conserved regions and the 
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claims are not limited to detecting the regions of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 
the amendment to the claim fails to overcome the art. 

With respect to Claims 23, 24, the claims remain broadly drawn to encompass 
using SEQ ID NO: 19 or 20 which are within conserved regions of Garbe to detect P. 
carnii. The claims are not limited to detecting the regions of SEQ ID NO: 1 , 3, 5, 7, 9, 
1 1 , 1 3, 1 5, the amendment to the claim fails to overcome the art. 

In the event that the claims were amended to removed the "at least 79% 
sequence identity", the claims would remain obvious in view of the recitation "two or 
more oligonucleotide primers that hybridize to the highly conserved region." The claims 
do not set forth any specific hybridization conditions nor any specific length requirement, 
nor any requirement that the primers must be within the specified regions. Given the 
teachings of Garbe and Hogan, the ordinary artisan may be motivated to have selected 
a primer which hybridizes to the 5' most conserved region, namely ACATCAAAAATAA 
(conserved TSJTLTSTR) region of the protein. This 5' most region hybridizes to the 
the region required for the "at least one oligonucleotide", in addition to hybridizing to the 
conserved region taught in the claim. The claim does not require that the entire 
oligonucleotide primer is contained within the 2794-2886 nucleotides of SEQ ID NO: 1, 
but rather that the primer hybridizes to this region. Hybridize broadly encompasses one 
or two nucleotides. Moreover, since the oligonucleotides are not limited by any length 
limitation, the claims may allow additional nucleotides on the 3' end which are within the 
known conserved region of P. carinii. The recitation "primer" has been broadly defined 
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in the specification to encompass "50 or more consecutive nucleotides of human P- 
carinii MSG gene sequences." 

Thus for the reasons above and those already of record, the rejection is 
maintained. 

10. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Garbe et 
al. (Infection and Immunity, Vol. 62, No. 8, pages 3092-3101, August 1994) in view of 
Hogan (US Pat 5,595,874, January 1997) as applied to Claims 1-11,13, 14, 18-20, 23- 
24 and further in view of Mullis et al. (US Pat. 4,683,195, July 1987). 

The specification teaches that an Eco Rl site was added to the sense primer 
(SEQ ID NO: 23) and an Xba I site to the antisense primer to facilitate subcloning (SEQ 
I DNO: 24) (page 24 of specification, lines 27-30). 

Garbe nor Hogan specifically teach inserting a restriction site into SEQ ID NO: 

23, 24. 

However, Mullis teaches primers may be modified to assist the rapid and specific 
cloning of the mixture of DNAs produced by the amplification reaction. Mullis teaches 
modification of the same or different restriction sites are incorporated at the 5' ends of 
the primers to result in restriction sites at the two ends of the amplified products such 
that the amplified products, when cut, may be easily inserted into plasmid or viral 
vectors and cloned (col 15, lines 37-45). 

Therefore, it would have been prima facie obvious to one of ordinary skill in the 
art to have modified the sequence taught by Garbe in view of Hogan for detection of 
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human P. carinii with the teachings of Mullis to introduce known restriction sites into the 
primer to facilitate subsequent cloning. The ordinary artisan would have been motivated 
to have inserted known restriction sites into probes and primers designed for detection 
of P. carinii for the express benefit taught by Mullis for subsequent cloning. 

11. Claim 17 is rejected under 35 U.S. C. 103(a) as being unpatentable over Garbe et 
al. (Infection and Immunity, Vol. 62, No. 8, pages 3092-3101 , August 1994) in view of 
Hogan (US Pat 5,595,874, January 1997) as applied to Claims 1-11, 13, 14, 18-20, 23- 

24 Stringer et al (J. Eukaryot. Microbiol. Vol. 40, pages 821-826, 1993) or Wright 
(Gene, Vol. 167, No. 1-2, pages 185-189, 1995). 

It is noted that the specification defines tissue samples taken from the 
oropharyngeal tract include samples from the lung of bronchial tissue (page 6, lines 20- 

25 of specification). 

Neither Garbe nor Hogan specifically teach sampling the specimen from the 
oropharyngeal tract. 

However, Stringer et al. (herein referred to as Stringer) teaches an alignment of 
genes encoding antigenic surface glycoproteins in Pneumocystis from humans. 
Stringer teaches the human derived Pneumocystis was isolated from lung tissue taken 
at autopsy from AIDS patient (page 821 , col 2)(limitations of Claim 17). Stringer 
teaches that divergence of the pgA/MSG gene families of Pneumocystis from different 
host species has been explored by the polymerase chain reaction and by nucleic acid 
hybridization (page 821 , col 1 ). Stringer teaches that "divergence of gpA/MSG genes in 
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Pneumocystis from rats and humans was also indicated by failure of a gpA/MSG gene 
from rat-derived organisms to hybridize to chromosomes from human-derived 
Pneumocystis, when hybridization was performed under high stringency conditions 
(pages 821 , col 1). Stringer provides an alignment between two human-derived 
Pneumocystis gpA/MSG genes and corresponding regions from ferret and rat genes. 
The alignment illustrates conserved regions between the two human clones. 

Wright et al. (herein referred to as Wright) teaches cloning and characterization 
of a conserved region of human and Rhesus macaque Pneumocystis carinii gpA. 
Wright teaches that Pneumocystis carinii (Pc) is a major opportunistic pathogen of 
immunocompromised individuals, especially AIDS patients. Wright teaches that gpA is 
also known as MSG. Wright used conserved Cys-primers which amplified the 
nucleotide sequence which was 72% similar to the deduced aa sequence recently 
reported for HPc gpA by Garbe and Stringer. Wright teaches the amplification of the 
human gpA gene using primers internal to the conserved Cys-primers. The primers 
amplified each of the three infected lung DNAs using hPc primers but not the unifected 
lung DNA (limitations of Claim 17). The samples were then tested by Southern blot 
analysis using a labeled oligo (page 187, col 1, Figure 2). 

Therefore, it would have been prima facie obvious to one of ordinary skill at the 
time the invention was made to have selected an oropharynegeal tract sample from a 
patient because the art teaches that MSG is easily detectable in alternative samples. 
The ordinary artisan would have recognized that oropharyngeal tissue could be 
sampled to obtain results regarding the affected status of the individual. Therefore, 
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sampling a proven sample for additional sequences would have been obvious to the 
skilled artisan at the time the invention was made. 

Allowable Subject Matter 

12. Claims drawn to methods of detecting the presence of Pneumocystis carinii in a 
human biological specimen, comprising: amplifying a highly conserved region within a 
human-P. carinii nucleic acid sequence if such sequence is present in the specimen, 
using two or more oligonucleotide primers that hybridize to the highly conserved region, 
wherein the highly conserved region comprises a sequence selected from the group 

consisting of , wherein one of the primers consists of SEQ ID NO: 17 or 18 and 

determining whether an amplified sequence is present; wherein the presence of the 
amplified sequence detect the presence of Pneumocysts carinii in a human biological 
specimen. 

Conclusion 

13. No Claims Allowable. 

14. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to examiner Jeanine Goldberg whose telephone number is 
(703) 306-5817. The examiner can normally be reached Monday-Friday from 8:00 a.m. 
to 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Jones, can be reached on (703) 308-1 1 52. The fax number for this 
Group is (703)305- 3014. 

Any inquiry of a general nature should be directed to the Group receptionist 
whose telephone number is (703) 308-0196. 

Jeanine Goldberg 

January 21, 2003 * 




